Recent studies have reported an association between systolic blood pressure (BP) and rhinitis. The prevalence of allergic rhinitis is 20% to 30% in Japan. The present cross-sectional study was performed to assess the relation between BP and allergic rhinitis in a sample of 2,292 male adolescent high school students who attended the annual school health examination. Of the 2,292 students (mean age, 16 years), 26.6% were considered to have allergic rhinitis based on their responses to a questionnaire, 25.1% were diagnosed with allergic rhinitis by an otolaryngologist, and 12.6% were consistently diagnosed with allergic rhinitis by both questionnaire and an otolaryngologist. There was no difference in systolic BP between subjects with and without allergic rhinitis. Diastolic BP, however, was higher in subjects without allergic rhinitis than in those with allergic rhinitis as diagnosed by questionnaire alone or by both questionnaire and an otolaryngologist. ) was calculated. The diagnosis of allergic rhinitis was based on a questionnaire and an examination by an otolaryngologist. Subjects who answered "yes" to the question: "Do you have allergic rhinitis?" were considered to
the Health Center of Keio University between April 8 and 10, 2003. BP was measured with an automatic electronic sphygmomanometer (BP-103i II; Nippon Colin, Komaki, Japan) after a 5-min rest in the sitting position. We repeated BP measurement when the value of the first measurement was ≥140/90 mmHg. If more than two measurements were taken, the first BP reading was used to define SBP and diastolic BP (DBP) in this study. The subjects were divided into three BP categories (normal: 130/75; high normal: 130-139/75-84: and hypertension: ≥140/85 mmHg) according to the criteria in the JSH 2000 (3) . Body height and weight measurements were obtained with the subjects wearing light clothing but no shoes. Body mass index (BMI: weight/ height 2 [kg/m
Introduction
Recent studies have reported an association between systolic blood pressure (SBP) and rhinitis (1, 2) . It would be interesting to know more about the relation between rhinitis and blood pressure (BP), since the prevalence of both rhinitis and hypertension is approximately 25% in the general Japanese population. The aim of the present study was to assess the relation between allergic rhinitis and BP in a group of male adolescent high school students.
Methods
The study subjects were 2,292 male high school students with a mean age of 16 years (range, 15-19 years) who attended the annual school health examination performed by suffer from allergic rhinitis. Evaluation of the nose was performed by two otolaryngologists each day. An anterior rhinoscope was used to examine the interior of the nose. The weather was cloudy on April 8 and sunny on April 9 and 10. The rates of diagnosis of allergic rhinitis by the otolaryngologists were similar among the three days (27.6%, 24.3%, and 23.4%, respectively). The present study was carried out in accordance with the Declaration of Helsinki (1981) of the World Medical Association, and the study protocol was approved by the Research Committee of the Health Center, Keio University, Tokyo. Informed consent was obtained from each subject after full explanation of the purpose, nature, and risk of all procedures used.
Statistical Analysis
All statistical analyses were performed using the StatView ® program for Macintosh (version 4.5-J; SAS Institute, Cary, USA). The significance of differences between the groups was assessed by Student's two-tailed unpaired t-test. All data were expressed as the mean SD, and a p value of less than 0.05 was considered statistically significant.
Results
Of the 2,292 subjects, 26.6% answered affirmatively to the question about allergic rhinitis in the questionnaire, 25.1% were diagnosed with allergic rhinitis by an otolaryngologist, and 12.6% were considered to have allergic rhinitis based on both the questionnaire and otolaryngological examination (Table 1) . There was no difference in SBP between subjects with and without allergic rhinitis as defined by the questionnaire (Table 2) , as diagnosed by an otolaryngologist (Table  3) , or as defined by both questionnaire and otolaryngological examination (Table 4) . DBP, however, was higher in subjects without allergic rhinitis than in those with allergic rhinitis defined by the questionnaire or by both questionnaire and an otolaryngologist. There was no difference in BMI between subjects with and without allergic rhinitis. When the subjects were divided into three BP categories (normal, high normal, and hypertension) according to the criteria in the JSH 2000, the rates of allergic rhinitis were similar in the three BP categories (Tables 5 and 6 ).
Discussion
Our main finding in this study was that SBP did not differ between subjects with and without allergic rhinitis. DBP, however, was higher in subjects without allergic rhinitis than in those with allergic rhinitis as diagnosed by the questionnaire or by both the questionnaire and an otolaryngologist. The prevalence of allergic rhinitis in this study was similar to that in previous studies in Japan (4, 5) .
Recently, Kony et al. reported an association between rhinitis and SBP in a population-based study of 330 men (1) . Although the mechanism by which allergic rhinitis contributes to high BP has not been elucidated, it may be possible that nasal congestion-induced sleep disturbance is associated with increased BP. In the present study, however, we found that subjects without allergic rhinitis had a similar SBP and a higher DBP compared with those with allergic rhinitis. Many factors, including obesity, contribute to high SBP and DBP (6, 7) . In the present study, we found no difference in BMI between subjects with and without allergic rhinitis. Differences in the study populations may explain the difference in the results, since an association between rhinitis and SBP was found in men, not in women, in the study of Kony et al. (1) . Our study had a number of limitations that should be mentioned. The most important limitation concerns the validity of our diagnosis of allergic rhinitis. Of the 610 subjects who reported having allergic rhinitis in the questionnaire, 289 (47.4%) were diagnosed as having allergic rhinitis by an otolaryngologist. Of the 576 subjects who were diagnosed to have allergic rhinitis by an otolaryngologist, 289 (50.2%) reported having allergic rhinitis in the questionnaire. Thus, we compared the 289 subjects with allergic rhinitis and 1,395 subjects without allergic rhinitis as defined consistently by both questionnaire and an otolaryngologist. We have no measurements of serum IgE antibody. Our reliance on the first BP reading should also be mentioned. We repeated BP measurement when the value of the first measurement was ≥140/90 mmHg; most of the subjects had a BP 140/ 90 mmHg and required only one BP reading.
In conclusion, in the present study we found no difference in SBP between male high school students with and those without allergic rhinitis; DBP was slightly higher in the subjects without allergic rhinitis. 
